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(54) CYUNDER BLOCK. AND METHOD OF MANlilRAGl^URING THE SAME 
(57)Abstract: (5 7 ).■ ^ s Ira ..: i: 

PROBLEM TO BE SOLVED: To provide a ilightf.v\/elght cylirtdeKblbck , ; 
generating less vibration and noise in an engine atrbighttemperaturCi and :. 
method of manufacturing that. in-U-cd c-' nir^u-'rct J. ; i - 

SOLUTION: This cylinder block is providetfwitWcylindesr block main 
bodies 5 and 21, bearings 11 and 17 installedibn lbwer; surfaces of the 
main body parts 5 and 21, and a crankshaft) rbtatably; supported by 
bearing parts 13 and 25 formed by the loWer. surfetces of the main body 
parts 5 and 21 and the bearings 1 1 and 1 7: Afi aTumitJum alloy layer 33 is 
provided on a slide part of the bearing partsol.3. andc25, and a . composite 29 
member 35 Is provided at a peripheral part of ithe^aMminum alloy layer 
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33. The thermal expansion coefficient of the composite member 35 is 
smaller than that of the aluminum alloy layer. 33 provided on the slide 

part p;;!-i. 
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(54) immo^mi iyni^^^xi^y^mf't<DW^i3m 

(57) [Si^] 

m^^m^ -> u ^y <>^g.gg. s , 2ih. is 
*i*gp 5,21 (Di^miM^miCixitm^n 1 1 , i 

XT fc J: o TffM^nfemggP 13,25 tcll^JJtgK: 

3 , 2 5(P@ggg^7; ;i/^-'>A-&^g 3 3 &IStt. K 
T;!/ ^ ±^ A^JS 3 3 OJll2i!K:1S-&*f3 5 felStt fc 

U > <$^7'D ^ T' ^ o T / 3 5 
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(2) 

1 

[tt^«2] ±S3«^«AS. Jia^s iEiii, Xtt, 10 
C ^ S ^tiSi i: -r S WsRifl 2 C IBfE© >- U > y r D >y ^' „ 

[iS5l?ll 5 ] ±iB!ia? CD^pi^gtt 1 0 ~ 5 0 0 m. 
StWSK«l©Ti9S** 1 ~ 1 0 //m-e$) !3 ^ 7 

mmn 4 tig®® >^-:/d >y cDigB;^^. 

6 ] ±l3m?XttSS*ii)5-b ^ ^ >y ^ -e 2) 
c: t eat i: -r 5 Sl^rH 5 {ciaflj® •> U > :S^7^D © 

mm<Dmmtmm\ 30 

[0 0 0 1] 

[0 0 0 2] 

[^^*ofe^t] 3Ili:^ mi 3{c^t-J;5^i^'J XS'*-:/ 
o <^ 1 0 1 tt. ±3m(D-> ') y^'—:fu y ^*f^gi5 1 

0 3 fc. K*#giJ 1 0 soTgctcgEaS^nfe-!;:!"; >^ 

if-^<>:ri 0 5h^fii^Tj5t). cn^©*»gBl 0 3 40 

iP^^fiE^nTt.^?).. ^fe. *{*a}l 0 3 i:-<T'J 
ae^>yn 0 5tCioTlf!)S«i51 0 7AS}i^fi£$n> Wm 

M*ffB§C(±|^l 0 0''CJii±{C?gjgAs±#-ri,„ 

[0 0 0 3] ciciT% T)\^x-^K'^'^o:)m(m.%m± 

2 2 X 1 0 - VK. l*mgl5«®ilS]K§Iil»{i*^ 1 2 X 50 
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1 0-VK-C-$>i)fcto^ bTat>2^>*5a^ 

8 8 2•f■fi$g^ci3i4^tlTl^^J;^{c:ft6ggCS^^I^^^# 

[0 0 0 4] UA^bs T;b5.--i7A©]tM (2. 7 g/ 
cm^) K:S>tbT. ffl©ltm{i7. 8g/cm\ ^®fe® 

;V5-'i'A-&^©ii^)2. 5~3fgT-feSfc*i), 

^un-^^^. s*jii'S;2.T;i/^-'i7A-&^i:ttsa*r 

[0 0 0 5] 

[^SIRaAs^i^l^j;5i;-^SiSM] *^B^{±^ ±i3»S& 
[0 0 0 6] 

fiiigtt t j; -p T?KfiE^nfc«sgu{z mils Ritgic^gr ft 

;U^:::i>i;A-&^ilSlft{j-. ^ -^7 A-&^«OJ10 

[0 0 0 7] ±l3i^ U >y7"D ^©MSSiSCtt, 5 
>^'S^-V'7 hffl©|fi?t*5|S;{t?.nT*3!3> c:©W5t©rt 

mmmm^-stsmmmt. ad c 1 2 i:-©T;b ^ - -^7 

ra>ag|5©;?As^JK5i^AS/J^^^^©T^ ^M^fT^JEcifO 
lllic|ql7!poTK?gb<tai:-rS7!)^ MagP©m-&**ti 

oTf*iJlfl!i^;:if bn^n, *s*e«]f3tfi:7^g©je;Ast)*!/j% 

S > >®tSll;^@^4f£ < JP^ S 3 i: AST- 1 S , 3: 



(3) 

3 

[0 0 0 8] ixm-^Psk. uttt. &m^Bii-x-^^r 
U7;«— Afc7;^^-•i7A•&^g^S:»Ji^•r•^SZit^* lo 

ACJi. ^a^^ i»5«i. :ztii^(Dm.^tm 
mt(Dm-^'m^mmm.mvfz'b(D±?m^i.<. ^tz. ± 

iBM^3Z.{i«!iJli: bxtts Mit^s m-it^ta^ 

iCtt, ^J;t{£f>U* (SiOz) s T)V^-f- (A 1 

(MgO-AlaOa) . (MgO) . CaO 

ASfeS. MfbiKltCtt. M-fb^rW^ (Si 
C) S'fbtltCtt. Mfb-Jr^^ (SiaN,) , afbT 20 
;i/^rir>A (AIN) . ^-fbsJ^-i/^ (BN) 
bV^. 

[0 0 0 9] ±§B^-&WfcJ:niS. ^la?^^Wt^fflV^T 
^m<Dmm'&^m.X^^ 2 . 1 x 1 0 • > N/m" J; ») 

[0 0 10] -^^bTs *^B^(C^Si>U ><5^7'D>>^© 

«iji:&ffiB:^ m.^^-m^mma^'pisi < t *) v^-rttA^i- so 

mti.tz^^^'&i'fmi-^yy'^yyt^^/vX'V^^. ± 
l3S^cD¥K|gtt 1 0~5 0 0 RxjFmmo^^m 

1 5~4 0%AS»*bVN. ^ne>©M?X(iiaEiMI©«« 

ilbTJi^ ^■fbi^T-Jfe?.^'U:^7s A^f h. 

StFS^bi^TffeS^^b'^'i'S^, ^■fbT;i/5-'i7 

r U 7 A*lc:c5ii)?.«i?i;J»5«l®»«©fy-&T-fe 
•3. y^'J^^t— A©<*«i:«fiA>e>r>;7 3l— A©A^$ 
Jt«^£«». :i®J±«<fe. ^ADf S)IS^-^SS!S*i©Ktb« 

T-f T 5:&*T*?s bfc ©t* 2) » 
[0 0 11] ±l3^3i;&ffiicJ;n{i> i^Uptjj^^ 

^la^J<£*Di?.T)la^^ias^t©«Si<&3feKbTv^sfc4^). t 

;i/^n.i;A-^^^©r'J7*-A^©^^B|j©iEASl 50 
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ICT';!/' :=.-i7A-&^M^^^S$-a-?.cii:AST'^S, tie 

A^^©5t« A5 $ nfe 4 © i: f S i: A^T- g S o 
[0 0 12] 

^^y^^iUf^®^3g:&»©||^fi©fI$!^^::-^v^T^ Eias 

ixU >i5^rDiy<!7tt, 01, |§I2l:ijfNf .tat. ^©fl| 
•'-«:T'J><?'^^y7'^li:^>^> 
<^aT^— 3 iitC::*cSiJ$tl-i><, Ell©^^>^ • 

T V >y^^ y^i^ V >^'yu ^yifi (i, ±mzT)\' 
^-^ A-^^i}^ ^ 2. 5^ u > r o y 5 i^mm 

^n. miyvi^yyvt^y'i':^i^si5(Df^mzi±±r:^m 

to U >^S^^T 7 A^Jg^^ti-s Kf> U ><$''#T 7 U 
>^ (EI^>-a-r) As±T3ll&^?)o i©i' U>^'*:/o 
l©TaK:{±. ¥R«©«I^S 9ASfl5J5g^nT*5!). 
Z.(DWiK^ SlZTmtf^m^lfX-^^^T^J >y^^' 
r 1 1 AsgXt)^^f^t^TV^S, ^itl^CDWiK^ 9 t^T V 

yif^-7vyi itci^TWggiJi 3As«ifig$n> Ktti 

SSBl 3I*l^rl^g^b^V^^>^>^S^-V7 hASjilte-rSo 
[0 0 13] 02©^>U >^rD 3 *)±gPK:i^>; > 
<5r:rD>^.:i'2^t$g|5 2 1 As@EtS^*t> m'^'}y^yu^y{7 
*«:gB2 1 ©TBlCi|s.Rtt©^i>?# 1 5-»Wi.m^nx\,^ 
5, :i©S/Ui^<5^:rD-i;^3^{*^2 Itca, ^^>ii7p 
T^— 1 7 AST{B!lA^?>Blt)ftlte.n. itl,fc©^;^^ 

1 5 i:^^>^^DT'^— 1 7(- J:oTtt§g|5 2 3 
fiebTV%S. 

[0014] [$iS:g|5©1t3g] llIl©-<7'';>^y^-V>y 
yi 15L\±m2(Di>'ply^UT'7~-y l 7©tE6Sgi5 2 3 
fi. la3X{ill4©»falat^^-rJ:ac::. iSttWiSas 

2 sAs^par*. fp^^tfi^¥iik\zmh.izm^2i t^io 

TV^So pg5ggP 25tCtt. ±T??|qIt35K;i'b:^2 GA^M 
abT^BS^nxfeUs ci©:iJ^;i'h?T:2 9^::Sv^5^^;l/^ 

3 1 Asjfffi^FnT, '^TUV^^^-Vi'n 1 A^S^UV^ 
yD^yi^*<*:g|5 5, 2 1 {CTfflyA^felSl ^3f^^{t6.^^^.. E 
3S^f0 4^^j3V^T. '^T U >i^:3r¥ >V 7" 1 1 ©±afj) 

{is ^-^v^^iz-v^ hi;®Mi&ffl«!lt:ffiari,A^ d© 
±®{Wtia:, ADC 1 2A>e>)5;S7';i'^-'i'A-&^Ji3 
3AS?efig$nT^3f)s Kt;1/5.-'J'A-&^«3 3©T«« 
{±s ^l-Oi/hffiH^ilttl^-rsAs. ::©:i^;i/hffia{pi){c{± 
ffl-&#3 5AsiBl§$tlTv^i., c:©-<7"; >i^=^^ <;/ 7" 
1 l©M^g|52 5©ff$ <£A. mfH^ZbOWL 

^tJ3 5©;¥$ (S^) 4ai:^-2>i:. ilSgaJ2 5o:5' 
;i/5,r^'>A-gr^li3 3©)P$ (^$) A-a.t.tJi 
i). -<TU >^*^-V':/7'l 1 ©ct3:*:gi5©«T«Si5 

{;*tti>jp^^£B, «-&«©jp$4bi:-r5i:s mmw 



(4) 
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a, bCDif.$ti. A/2^a<A, B/2^b<B 
[0 0 1 5] CCT^ a = A. b = Bi:^Si:. Wi^lt 

[0 0 16] [wsascD^iii:^^] ^-fs mbiZTTsT^ 

7;t-A4 l^i^^-rS. C1CD?S*D^J{±. )|a?-^.IS!iliCD 

T;i/^-'j7A^^»^ (ADCl 2) <£JiAbx ^ 
S^B^bfcCDT&v -SCDE:'3Sf^^bT^'f 

■^^mmifiy')y:*-2^4: i wospf {c^sbx^s^w 

[0 0 17] [7*'; 7;*— ix] 7 7t— A4 1 hbt 

2x10 "VKT-fe ag®i6%§*^ttW^a!c (■V>^7^) i± 
2. 1 X 1 0 "N/m='T-&i.o ±iBr'J 7* 30 

-A 4 1 iz^m-^^i&^&v^mmit. um?&m&iifii2 

X 1 0-VK<t f)*,/J%^<. «ilt3*'l4^iS{i2. IxlO 
"N/m^<fct)^);:'c?^''^^K©4>©$:fflv^5. crntci 

[0 0 18] A4 1 

iKStCtt. (SiOa) . T^i-S.^ (Al 

aOa) . Av-Y h (AI2O3-S i Oz) ^feiro^'fb 

ti> :^tr^>;u (MgO-Ai^o,) x j^fb-^-r^ (Si 

C) «fJi-®m^b!^> ^1b>r^^ (SiaN.) ti;i:-©Mb 40 
i:^^g-&b^:t)©^fflv^-i)C:i:^)t•g'i)As, 

[0 0 19] [TJu^-'yA'^^mm(o^m:'] T;us.- 
T©^T-^^ns^Sffli!&ffiP K:fl!c#1-?>, 
P = -6 • A • V • c o s 0 • Vp/[ ( 1 -Vp) • 
dp] 
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A=lx v=0. 8 9 3Pam (SSfi7';i'S: — 'i' 
A). 0=160 (SiC). Vp=0. 35. dp=3 
>um©«-^{±. P = 0. 9 0MPai:^ti>. 
[0 0 2 0] ±ii^mm^EEF^mTAlzJ:tii,t. yV 

l{C^Sb^-r<>5:2>. C:CT% ¥±SS*53// 
mllk±(Dm=?-RZj:mMt:m^^rzm-^s T-U^;*-- A4 1 
©«^«*S3 5%JiLTi:-rsii. 7*U7*-A4 I'N© 

t;i/ 5 r: A^^mm(D^mmP^mit. i m p a i: * 

5. -:5x 7-U7;i— A4 lS:«fiE-rSia?^iiiilC. 

jD^scifcici^oT. fe?-^sij«i©^®iaa^ff5c:t 

[0 0 2 1] MS:«?t:*5tt5«MB#©Ji£r>±itt^] »P 
•J>y^-v>;/yi ICrtSCtctts E7{c^-r<to'&J5Si> 

*s«j<. '<7"j>^^:^-^'«y7"i KDmmmizmif 

^S3 3©raiJ't4i %::^§</-»&». lS*s;sd i.T;!/ 
?.-'j7A-&^®3 3Sl*lMlfJl(;:}f bM-?-di:-r5J55;;t»4 
5i)M^ffi1-2). ^©ii^Sv T;1/S.-'>A-&^J13 3i:^t 

[0 0 2 2) tj^iS, *^B^{i. ±i£!ibfc^B^©^©fl^ 
^t:^$n5 4)©-Ctt5fe<. *^B^©ftmil3®ca-:3 

±a3^^te©ffJ^^c^'v^T{i, 7';1/5.^':>a-&^S3 
3*^^$ir3 5©^iSJKtt(Ct&oT{$lS— ^©;?^tfl5 
fiKbtc*^ 118, 9C^-rJ;dts ^T'J >^:^-v>y7" 
1 1 ^ >^ DT'Ir— >^ 1 7 ^±T:??|Sitj^^-^fO 
bx JHt;a{ilT-fe-g)±{Pi|$:ADC 1 2A^e,^Ci)7';u^:^ 

*r5 ST-^fijcbTfeav-'o C©J®-&^C:}3V^T4)^ 

a, b. A, B©P^{ctt, A/2ga<A. B/2gb 

[0 0 2 3] 

^^x(Dmmm^mB!^t^o :^mmmizm-^xi,t. mmm 
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[0 0 2 4] L:^mmmi 

(DA1^0Mmf^8 : 2®fO-&T-rI^bfco *V^T% 
C®?l-&i^8c->'J;!3 (SiO,) y;i/$r5wt%miDb 
TS i Ciia?i:Al203i»i|i©«fflSa5j^bfe©-fe, E 
«S5gJ&-rsc:i:tc:j;oT. El 1 0 -f^^J^ 

#2 5%©:/'; 7:2t— A4 1 ^fiKff^bfcc CICD7"U7 3t- 

-A 4 1 ©Ji^ttSth'xTffiiiy El 1 0 izmt^vi^. I^Si 
gp®S^AS4 Omm. pf':*gB®«^*s 1 5 mmT-fe 5 ^ 

W;^®gf±0 6 Ommiibfco ±IBS i CS^©J§]^?i 
mmt4. 2 X 1 O-VK-rrfe t). Al20 3^M©«SJK 

?g^istt7. 0 X 1 o-VK-c-fe?,o ^fc. mm^cDy 

U^;*-- A©i^^?g»aii4. 8x 1 Q-VKT-fet). 
»©^J!^S5^IS (12x1 Q-VK) J; D *)+;9-Jc:/J>$ 

[GO 2 51 -.^A^^ia(n^^x^^ r^-jS^Yh.-) 

»rViT% ±IB7''J7;r-A4 1^7 0 CClC^J'IStbt:^ 

stziasb. 7 0 o°CT-^^bfc7';u5-'i'A^3fe^^ 

(ADC 1 2) ?£7-U 7;^— A4 1 ^C^Ji^T•^ 011 

tcs^N-r^TUv^'^je-V'yri i^^ifbfc, cc'^TU 

tSiSgi5©;S^*s4 5 mm. 
l5BSSIiP©«^«- 35©ff$AS40mm. >f :^gP©» $ ifi 
2 0mm^ fp^B<D'm-^tt 3 5 (Dm^ifi l 5 mm. 
W^©g*s0 5 OmmT-feSo CICTn ElSfcUl 1$ 
MSS^-y-Shs A= 4 Smmr-fetJ. B=2 0mm-e^ 
•So ^fex a=4 0mm. b = 1 5 mmt-feS T 
;i/ * - ^7 A^^Jl 3 3 ©ff $ B:S^2fctFcf5i^gB©^fli: 
tCfcfc-pT 5mmT-2& t)v A/2ga<A. B/2gb 
<Bi:t^^lfe/4^$^SbTV^S„ ^fes ^T'J>i^:^ + 
1 1 ©1fi-&*J 3 5 lC43tt ?>J*^»5S{^m{± 18x10 

-/K, Tj]ys.-'^A-^m<DmBm^miit2 2x10 

[0 0 2 61 [tbgi^y 1,2] ±13*^B^^iJ(zMbTs 

m) ^nmbtzo o^f, Tji'S.-oA^^mm (ad 

C12) 5:^Scf3fc?±Ab. ^^'V*;^ b{CJ;-QT-<7"J 
^--^A^^liS 3^£^<?I^J5E1-5Zi::&<, ^T^^ 
5 C tt. ±iB*^0^^iJ© 7-'j7:*-A41i: |5i-©*r3|4 
t. mm(Dmmifi3Mra(DAl20^lgmti8 : 2©i!j 

-&-r-?g^ b. •> u A ( s i o 2) y 5 w t %m*o b 
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[0 0 2 7] Ztiih (D:$immmRtl'itmm 1 . 2 lzxi¥ 
i^bfe'-^T-'J ><J^^-v "^'T'Sii^'J >^*:rn '^/^ (ADC 
12) iz2 5-C<D^mX'm^mfX:i:.yi^i.^^y^m^ 

-bts - 5 o~ 2 0 o°c©5a)S^HC:fev^-rv ^m.izn~t 

^i>"J >iS^7'D>i;^©tE&5^g®^{bM£?BiJ^bfco ^© 
ifg:m^l211 2©i^^7C^N-ro ClC^-'^^iCctn}*. 
^W«?!J*^S*);n:g©^^bS*S,js$V%Ci;AS^JS„ gjgJi 

;S©2 o'cni&xits ^mmmtit^mt(Dmmiti3it 

.10 ^i:•^eV^As, ^©^. ^aa*s±#-ri)iccl^^T5tg©•^}• 
^SSYbS®IISfe^'^?{C;*;;t <)5:t)> i^um (m^t£. 
2 0 0-C) tC*5V^T(±. itilE«»ll i:©MMtti^8 O/i 
m. it«<^J2©^M«WU2 5 Amt^-sfe, 

[0 0 2 8] ^ bT. *^Bj^JT-{±i/ 'J * V;i/^^ia b 
fedtCi-oT. S iCS^i:Ala03iKiit©«ffi©ig 
^^(9*51 6 0° 1 2 0° l^ffiTb. SiCiKi^t 
A 1 2 o 3Sffi$i{c:^-r t;!/ 3: - A-&^^^©}im4*s 

Iql±bt. Cl©fc46, T;U5-'i7A-&^S:^®7"U 7;4■ 
— A4 1 {C5iSt-rS^SRI5&BE*S0. 19MPai:)&o 

20 feo bA^b. i>';*y;i^S^Anb«ei^:^^{is S i Cte 
^i:Al2038l«t®?S-&%®¥±aSSA54. 6>cimi:-r 
St. 7';i'5-'>A-^Sm®7'U7:^— At^^fS^ 
SM<t&ff*5 0. 3 6MPaf*)o&„ i©Sg»*^e,. S> 
';:t»y;i'©»K:j:or. T;i/^-C'A-&^^^AS;*:<i 
izyv 7;^-AlcS^b-^-r <^-5Ci:*s*|B^bfco 
CO 0 2 9] 

[^BJ©ja^] ^^Bac-mSi-iJ ><5^:rD<^<7tt. TJV 
^-"i'A•&^SffiV^T^^®bTV^2)fc®^ SfiAS/J%$ 

<. ^>s^>ife»©6a^bt:SF-^-r5o sfc. 

[lII®©®#^sftB^] 

[HI] ^^Bjtc^^s^TU >^^^-v^'735;s/';><$^7' 

[1^2] *#6B^K:^-5DT'^—;^5Ci'U>^J^7'D 5/^57^ 

[US] Ell©A-Aiti^<t^WT®ET*fcSo 
40 [114] II|2©B-Bi^{Cj;5W®iaT-*i.. 

[13 5] *^BJ{C#.5$ftS»t:£«J5E-r-5:r>j7 3l— A© 

[116] *^BJ(c^§WS:(j-®KffHllT-S)5, 

[H7] ^?a^ti5V^TMS[^^cA^*^2.l;&:t^$:^-rti^ 

[0 8] *I^B^®^ff^{?Jt^5ttSlt4^-r. 01 ©A 
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